Roughly 15% of black children in rural areas of southern Africa are carriers of the hepatitis B virus. The purpose of the present study was to determine the prevalence of chronic hepatitis B virus infection among urban black children born and growing up in Soweto. A total of 2364 children were studied, ranging in age from 3 to 19 years, and of these, 1319 (56%) were girls. The children were drawn from the highest and the lowest socioeconomic classes. Serum samples were tested for all hepatitis B virus markers as well as IgG antibody against hepatitis A virus. HBsAg was detected in 23 (0-97%) of the children, anti-HBc and. anti-HBs together in'155 (6.6%), anti-HBc alone in 17 (0.7%), and anti-HBs alone in,,72 (3%). Of,the 2364 children, 2097 (88.5%) were negative for all' hepatitis B virus markers. IgG antibody to hepatitis A virus was present in 175 (97%) of a sample of 179 children. There was no difference in prevalence of hepatitis B virus markers between chidiren from the upper and lower socioeconomic classes. HBsAg was more common in boys (16 out of 1043 (1.5%)) than girls (seven out of 1321 (0-57%)), and the prevalence of all hepatitis B virus markers increased with age. The youngest carrier of-hepatitis B virus was 7 years old.
document (the argument for more sensitivity to local need and diversity in primary health care; the provision of fixed term contracts in inner cities; the good practice allowance; the need to experiment with alternative arrangements; and the possibility of developing health care "shops"') are all consonant with this model. The possible advantages and disadvantages are similar to those described above.
What option?
All the options that we have described have appreciable costs and potential benefits. It seems unlikely that there will be major reforms which move the remuneration of general practitioners in the direction of pure capitation, fee for item of service, or salary. None ofthese systems seems capable ofmeeting the many ob}ectives ofthe best of contemporary NHS general practice. The radical libertarian market option would be difficult to implement and sustain. In the long-run the essence of the market approach, grafted onto the Health Service, could generate rsing standards of health care and incentives for economy and achieve the distributive goals of the NHS. The opportunity exists to reform the present contract by adopting some variant of our own interpretation of the government's desire for a good practice allowance.
It is not impossible-that a system similar to HMOs may become the pattern for a future national health service. Implementing a good practice allowance now would give us invaluable experience in setting standards for primary health care, monitoring performance, and reviewing and maintaining-progress. If this does not happen it is likely -that some stronger and more radical medicine will be administered to the system of general practice in the UK.
Introduction
Around 15% of black children from rural areas in southern Africa are chronically infected with the hepatitis B virus. The infection is almost always acquired in early childhood, predominantly as a result of horizontal transmission,' and carriers are predisposed to develop chronic hepatitis, cirrhosis, and hepatocellular carcinoma.3 Epidemiological, serological, and molecular biological evidence suggests that hepatitis B virus infection acquired in early childhood may play a part in the aetiology of hepatocellular carcinoma in most blacks from rural areas of southern Africa with this tumour.' Subunit vaccines have recently been shown to be effective in preventing hepatitis B virus infection in babies,' and vaccination programmes are urgently needed in regions with a high incidence of the disease. The cost of vaccines necessitates that evidence should be gathered to allow appropriate targeting of vaccine to high risk groups. Whether black children in urban areas are a high priority cannot be assessed at present because neither the hepatitis B virus carrier rate nor the incidence of hepatocellular carcinoma or cirrhosis in these areas is known. The purpose of the present study was to ascertain the hepatitis B virus carrier rate and patterns of transmission in black children born and living in Soweto.
Subjects and methods
Soweto, south west of Johannesburg, has a black population of over two million. Most of the older adults were born and grew up in rural districts of southern Africa but moved to the Johannesburg area as young adults; however, an ever increasing proportion of the adult residents and almost all of the children were born and grew up in Soweto.
We studied 2364 black children, ranging in age from 3 to 19 years. Of those studied, 1319 (55-8%) were girls. Three groups of children were studied, and all but 57 children (2-4%) were born in Soweto. The first group comprised 1057 children from a private, secular Sowetan school and represented the highest socioeconomic class in Soweto (56% of the childrens' homes had a telephone). The second group consisted of 1084 children from two state schools in the poorer area of Soweto. These children came from families of the lower socioeconomic class in Soweto (25% of the homes had a telephone). We obtained the population samples from the private and state schools by writing to the parents of all the children attending these schools explaining the purpose and nature of the investigation and obtaining signed consent (in Zulu or Sotho) for their children to take part. The refusal rate was low (less than 10%) and not significantly different in the private and state schools. The greater number of girls in the study directly reflects the sex distribution of the pupils at the schools participating. The 
Discussion
This study showed that the HBsAg carrier rate and exposure to hepatitis B virus among urban Sowetan children are considerably less than those found recently among rural black children. 2 In a study of 1338 well black babies and children in Ovamboland, Namibia, the HBsAg carrier rate increased sharply towards the end ofthe first year oflife, reached 15% at age 4, and thereafter remained about the same.' Anti-HBs was present in 34% ofthe children by the age of 13 . In a second study of 502 well black babies and children living in Kangwane in South Africa the HBsAg carrier rate again increased after the first year of life, reaching 10% at age 3 and 12% at age 5.2 By the age of 15, 54% of the children showed markers of current or past hepatitis B virus. The assays for hepatitis B virus markers used in these two surveys were the same as those used in our study. Importantly, the difference between the HBsAg carrier rate among rural and urban children existed before introduction of vaccination against hepatitis B virus.
The reason for the remarkable difference in the HBsAg carrier rate between urban and rural black children is not known. The low carrier rate in urban areas applied equally to children from the lowest and the highest socioeconomic groups in Soweto. Exposure to hepatitis B virus was slightly higher, however, among children from lower socioeconomic groups. Although a detailed comparison between living conditions in the rural districts, in which hepatitis B virus carrier rates of 15% exist, and those in the poorer parts of Soweto has not yet been undertaken, overcrowding, inadequacy of ablution and toilet facilities, and living standards in the two areas are not obviously different. Indeed, our data clearly show that hepatitis A virus infection remains uniformly high in both rural and urban children. These observations suggest that factors in addition to socioeconomic group are important determinants of the high rate of horizontal infection during early childhood among rural blacks. The higher prevalence of hepatitis B virus markers among older children may reflect either a higher frequency of exposure that occurred 15 years or more previously, or a higher rate of attacks through sexual exposure in sexually active, susceptible young adults.6 Because the risk of developing chronic hepatitis B virus infection is inversely related to age, the relatively low persistence rate of HBsAg favours the second explanation.78
Just how rapid the transition has been from a very high rural to a low urban carrier rate is not yet known. Because many of today's Sowetan children belong to the first generation born in Soweto, the transition has been relatively abrupt. Numerous cultural and educational changes have accompanied the process of urbanisation and "westernisation." These changes have generally signalled a departure from traditional practices prevalent in rural regions, including ritual or witch doctor scarification and ritual operations, and this may have reduced the parenteral dissemination of hepatitis B virus infection. The spread of the virus by bloodsucking vectors may also be less likely in urban populations. 9 In addition to decreased parenteral spread of the infection, a lower infectivity of HBsAg carriers has probably contribut-ed to the decline in exposure to hepatitis B virus. A high proportion of urban black carriers are positive for anti-HBe."0 This has led to a marked decline in the infectivity of childbearing women and has effectively halted the cycle of transmission from mothers to children, as shown by our data. The decline in perinatal infection has profoundly reduced the pool of infectious children from whom secondary dissemination is possible. The relative decline in infectivity of young carriers remains unexplained. Improved nutrition and reduction in secondary diseases, such as malaria, tuberculosis, and schistosomiasis, may have enhanced seroconversion from HBeAg to anti-HBe and consequently curtailed infectivity." 12 Other influences that have been invoked elsewhere, such as BCG vaccination, may have played a part in improving host responsiveness to HBsAg.'3'4 Similarly, the incidence of viral reactivation may have decreased, and the declining number ofcarriers positive for HBsAg has reduced the possibility of reinfection.'
Our data clearly establish guidelines for optimal targeting of hepatitis B virus vaccine in this region. Moreover, the changing epidemiological pattern offers a unique opportunity to investigate the favourable influences operating in an urban as opposed to a rural environment to limit the prevalence of hepatitis B virus infection.
